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ABSTRACT

A positive reinforcement system was designed to see
if reinforcement procedures, proven effective in modifying a wide
range of disruptive classroom behaviors, would be effecrtive for
children who are not particularly disruptive but who work so slowly
and ponderously that they fail to make satisfactory academic
progress. Subjects were five such slow learners, ages 7-9 years, who,
because of measured IQOs of 65-80, were in a special remedial class.
Reading, using the Sullivan Programed Reading Series, was selected as
the remedial experimental task. An ABAB reversal design vas used to
test effectiveness of reinforcement system in accelerating rate of
working in the readers, defined as number of correct responses per
day. In A or baseline conditions, students worked on programed
reading frames without extrinsic reinforcement, yhile in B conditions
individual reinforcement contingencies were set (points exchangeable
for store items). It was found that number of correct responses per
daily 20-minute period was accelerated over baseline while accuracy
remained high in condition B. Whena performance contingencies dWere
withdrawn, performance deteriocorated, but recovared when contingencies
were reinstated. (KW)
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with Primary Special Ecucation Children

by

David Buckholdt, Harriet Doss Willis, Dantel Fervitor,
Robert L. Hemblin

Recent behavior modification studies with children have
shown that reinforcement procédure; can be successfully used to
modify a wide range of disruptive :lassroom beh<«viors. Inattention.
(Hall, Lund, and Jacksén, 1868), aszgression (Hamblin and Buck-
hcldt; 1968), and disruptién (Thomas, Becker, and Armstrong, 1963;
Hamblin, B.ckholdt, Ferritor, Kozloff, and Blackwell, 1971), can
be reduced or even eliminated if uiintended 1:inforcement for
these disfunctional child behaviors is terminated, and concurrently,
alternative reinforcement is provided for more functional school
behavicrs such as ﬁaoperaﬁicﬁ, attention, and following dircctions.
Unfortunately, however, tested reinforcement procedures are not
as readily available in the behavior modification literature
for classroom problems whiéh are rot primarily disruptive in
nature (Haniey, 1970) . Yet, reinforcement procedures should, theo-
retically be useful for a variety of other school problems. For
example, for children who afe not particularly disruptive but
who, nevertheless, work so slowly and ponderously that they

fail to make satisfactory progres:s in school.
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the omportunity to look at the
pruhlem of the siow worker when a special education tsacher from
an janer-citv schosl in St. Louis, Missouri, asked fox help in

desipning a reinforcement system for five of her childrern who

worked, in her judgment, at an extremely slow pace and who were
AY
not meking acadewmic progress. At that tine, the authors were-running

seversl studies elsewhere in the school using positive reinforce-

ment and this teacher asked if similar procedures might be uscd

v

to help some of hew children.

L3I

ihe five children who participated in this study were Ifrom

an inner-city schoel in an impoverished area of St. Louis,

(5]

Missouri. Their ages vanged from 7 to 9 years and their I.Q. -
scores, as tested by the school, rangad from 65 to 30. All

five of the children were members of a special remedial class,
lhaving been assigned there on the basis of their iow I. Q.

scoxeé snd their inagbility to pass beg;nning first grade primer
tests. None of them had ever been given a standardized achievement
test because the teacher claimed that their academic skills had
not- developed beyond a beginning first grade level, even though
they had all been enrolled in public séhuol for at least one and
a half vears. Their classroom work was slow, sloppy, and inaccu-
raté, according to the teacher, but.nane of the children were

particularly aggressive or othexwise disruptive.
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vas to try stadard reinforcoment

contingencies For ''secperative,'' "on-task,'" and "direction

'-._I

foiiowing'' behavior since several recent studies have suggeste

and woadenmic achievement will be indirectly

such Fwictional classrtoom behaviors arve reinforced
T Leary, Beeker, ovans, and Saudargas, 1969; Schwidt and

, 18969}, and when

e

Yirich, 196%; Survati, Uirich, and Hawkins

This stratcgy was eventua:ly

i, The problems these children displayed did t appear
to be primarily "behavioral' in the sense of excess
aggression, activity, or withdrawal.

2. Several recent studies show that an increase in ach-

demic performance is not an inevitable o natural by-
DroﬂucL of behavioral reinforcement (Quay, 1969 ;
Ferritor, Buckholdt, Hamblin, and Smith, 1971; Wodarskil,
Hamblin, Bukcholdt, and Ferritor, 1971).

The authors decided then to design a procedure which would rein-
force, and thus increase academic perfomance directly without

relying on a doubtful transfer from behavioral reinforcement.

Reading was chosen as the remedial experimental task for
the children at their teacher's request since this was the sub-

ject in which they were most deficient and ti.e skili which was

probably most important for their future success in school.
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The Suliivan Programncd Reading Seriest was sclected because

W

Phe weinning books in the series were elamentary enough £or the

wis ., were individuciized to aliow each chiid to procede at
hin oWl pace, wWer2 Progr were highly attractive to the

ohildeen. 'The five children first werked in Supplementary Book
145 for several davs under no experimental constraints until they

wown Cemdliar with the formet of the beok, the several Types of

cusstions asked, and the procedure for working independently and

4 2

te procedure recommended by The publisher for working in
tne readers calls for the children to read a passage {sometimes
oniy one sentence in length), answer a ''true or false" or '"fill
in the blank' question, move a slider down on the left of the
prge to check the accuracy of the answer, and then to move on

if the answer Was correct or to re-do the question if the answer

leynthia Dee Buchanan, Sullivan Assc iates, Frogrammed Reading,
McGraw-Hill Book Co., St. Louils, Missouri. This reading series
consists of 21 books, each 144 pages in length, ranging in diffi-
cuity frow beginning first through third grade. Books 1 to 4
were used in this study. In each of these books, the pages
generally contain 3 to 4 "frames" which relate to an adjacent
picture. Each frame consists cf several cuestions. The questions
are of the ''yes-no," ''choose the correct answer,' or '"'filil in the
blank,” variety. Ea:h child has his own set of books in which

he answers the questions by filling in letters or cireling the
correct answer. The introduction of the new vocabulary words is
gradual and well planned and the books appear to be similar in
degres: of difficulty, assuming cf course, the mastery of prior
material. '

2Rook 1A is a simplified version of Book 1 and is generally used
either as a remedial exercise after a child has failed to meet a
criterion score in Book 1 or it can be used as an introduction
to Boock 1.
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initial mractice as . they wourd look at the answer and then

complete the question wiibout over reading the passage or the
ion,  Since we could not stop this "cheating,' we
decided to cover the answers in Book 1 and succeeding books with

v cheating inpessible, even though we lost the

ic of immediate Fesdbock.

The revised procedurcs the chi.dren foliowed each dgy ere then

1. The children would arrive at 10:15 a.m. and receive
their books which werc marked to show where they had
started on the previous day. I they had finished the
book, they would meceive the next book in the series,

2. The work of the previous day had been marked and errors
were noted and correocted in red. The children were
assked to review their errors and to inquire about them
if they did not understand them.

3. & about 10:20 a.m., when all the children had completed
a review of their previous day's errors, they vould
begin working in the weaders from the end point of the
previous day and would work independently for 20
minutes. The teacher did mot interact with the children
during this time.

4. At the end of the 20 minutes, the children would quit
working. If they desired, they could then ask questions
about the day's work. The books were then collected and
the responses were graded and corrected before the child-
ren arrived on the following day.

At the beginning of each session, the teacher reminded the

children to "'work hard,'" '"pay attention to what you are reading,"

and "“don't bother othexs.'" No further advice, warnings, or help

O
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Scensionuliy, the teschor

An ABABR revorsal was used to test the sifecti
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of the reinforcement system which was developed te asccelarate

iivan Readers. Rate was

the children's o

the children wortked on the

tue benedlt of any extrinsic
el 1 Ty P the E ,—-;-d-;- 1Ons I Tyl qd 1 rein-<fe A -
reinforcement. In ths conditions, individual reinforcement

contingencies wo o set for each child. These contingencies were

ilrst established by lecating for each child the five days in
the first A pewriod in which the fewest correct responses were made.,
These flve lowest scores were then averaged to créate 2 "minimum
score' . below which a chiid céuid not receive reinforcement. Five
points wevé awarded daily to each child who equaled his minimum
score and one point in addition was given for each corvect responss
beyvond the minimwua. As the children showed that they could
consistently score well above the minimum level, the minimum
level was increased. Table 1 shows the original minimum scores
and the day rd amount of the changes in the B conditions. Points
werz awarded ut the beginning of each experimental session based
on the previous day's work and were exchanged for desirable stove
items each Friday. The children could purchase snacks, beveragss
gaﬁes, toys, books, and Qccasiﬁnally a field trip with their
points. -

Q
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}, the children

oo each morning and to

cooperative and attentive

while they worked indiwvidualiy on the prograrmed recading materials

and they accomplished a considersble wmount of worlk in the tTirst
four days ol pewricd A, - & aedian of over 90 corredl responses

per day in 20 winutes at close o $0 percent accuracy, as shown
331 FLuur 1 By vhe 71 £ gy e e thei BETTO T T3 0F 51
in Figure 1. By che £ifth day, aocwever, eir periormance began
o decrease.  There wss ne noticable increase in disruptiveness

or decregse in attention, yet the median number of correct

o de

s
::1

responses per day began cline, eventually reaching a near

iow off 46 corvect responses on the {inal day of Ay{. Accuracy
remained high (sivea S0 pewcent) during this period, but the

children secmed to loose some of their original interest and
motivation as indicated by their --reased median rate of correct
responses per dar. With the possible exception of Ben, each child
showed the same general downward trend in correct responses per
day as did the median trend. (See Figures 2 through 6.) Rose
(Figure 4) and Mary (Figure 2) showed some tendency to fall below
the median pexrcentage for accurucy, bﬁt in general, accuracy

remained around 90 percent.

With the introduction of the reinforcement system in the
first B periéd'CBl);'number of correct responses showed a gradual,

sometimes variable, yet generally consistent median increase,



nusibes of correct

the performance of

sach individual during B, as well. The median percentage of
went. Bxecept for

ariabis (Figure 3), indivi-

Rose (Figure 4) and

Bes (Figure 6} appear Lo want more accurate.

ihe tewmdnation of roinforsement in the second A

condition {(A,), the nurber of correct vesponses fel 11 dramatically
&

‘o three days. By the ead of tho § day peried, the children
had weached a new median low of 21 worrect responses. A simiiar

downward trend is ovident also in each individual graph. Median

and individual pevcentages, however, remained around 30 percent,

witil the final day of A. when they diopped considerably.

Tris downward trend in A2 was successfully reversed in the
second B conditiom (B.,). with the reintroduction of the reinforce
ment procedurcs. Median number of correct responses jumped

imuediately to 86 smd 82 for the two day period while the median

el
e

srcentage correct recovered to around 90 percent. The individual
ords also show a similar increase on both measures from the

' downward plunging performance data of B,.

Unfortunately, the experiment had to be terminated two days
into period 52 Several interruptions caused by testing and

field trips in the special classes, followed by the lengthy absence
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Summary and Dwiications

Nunber of correct respoases per day in the Sullivan Programmed
L 3 ) 4
Readers was accelorsted over baselipne while accuvacy of work

romained age, inner-city, special =2ducation

ocament contingencies were applied
divocily for the number of correct responses each child completed

Verformance deteriovated when ithe
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lividualily set weelormance contingencies were withdrawn but

a7

quizkly reccvered when the contingencies were reinstated.

The deteriorating reading pevformence of periods Ajand A2
shown in Figure 1 for the five children in this experiment is
perhzps indicative of the academic development of many inner-city
children in “special” classrooms. Often, their study habits
and motivation appesr to grow weaker over time and they fall ever
further behind in critical school skills Several remedial pro-
cedures are generally recommended aithér individually or in
combination, with such children. . Drug therapy is tried with sone
who are overly active. Better curriculums are cffered which
prévide a child with more relevant, more interesting, and more
individualized material. The teachers are better trained to
recognize individual ﬁroblems, to work with parents, and to plan
individualized remedial ?rograms. Smaller classes and more
teachers per pupil may,help the child who is not learning. . Rein-

forcement. programs are initiated which build functional classroom

ERIC
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aneitisnal behaviors which often

’l*'?}

holiaviors and rveduce the dis

iptarferc with learning. Finally, achievement motivation and

related approaches ure sometimes used to strengthen the child's
salf-concept and his desires and cxpectations for success.

7]

One of the long-range goals of each of these remedial approaches
is to increase academic performance and wxkiil. Unfortunately,
covrent evaluative data does not allow us te assess either the
absclute or relative effectiveness of any of these approaches in
meeting this goal. It deces appear, however, that reinforcement
procedures can be used to increase performance. The data docs not
tell us that performance reinforcement is more OF less effective
than any alterpative approach, but they do appear to show that

an increase is obtained when performance is reinforced directly.
One way to strﬁcfureuperfgrmapce-reiﬁf@rcement is by means of
contingencies based on individually set minimum expectations.
Current psrformance levels would be individualiy deternined and
positive contingencies could then be set for performance at a
minimum level and '"bonuses" could be offered for performauce

above the minimum. As the children improve, with practice and
time their minimum ekpectaticﬁ ievels could be periodically
revised upwaids as the quality and quantity of their work steadily
imprcves or revised downwards if thé;taéks-suddenly become signi-
ficantly more dixflcult or if an uncoﬂtrellable event Ce g£-5

parents separate) hlnderg the ahlld's ab;l;fy to work.

ERIC | -
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1y iow. There 18 2l least one potentially

motivaetion s

i

soriaus probiem wiich needs to be furthew investigated, howcver

hefore such a remedial procedure could be recommended without

pesorvation-che problem oi “weinforcement addiction.” As cai

be seen in condition Ay, of Tiguze 3, gnee reinforcement was

removed in this study, performance declined significantly helow
the L se wrate which obtained before veinforcement was introduced.
This twend may have beoen woversed with time, but we cannot be
certain. It certainly is not a typical result in reinforcement
studies on disruption gnd aggression. Children eventually may
1ot be able to werk cven at 11911 pre- emp rimental level without
extrinsic weinforcement. The problem is only potential and not
inevitable, however, even if it is weal. If extrinsic reinforce-
menl is phased-out gradually on a well-planned, more and more
Jelayed intermittent schedule, tne Haddiction problem' will
probably not occur. lHowever, if reinforcement is changed or

terminated too quickly or haphazardly, the children could easily

ki et i heallon e

be damaged.
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Figure 1. Median nunber of reading H.mm@osm,mm.-gca.ﬁ@& correcily and am&,ms percent .

worked correctly foOT five inner-city, special education children

working in the Sullivan mgmg%m@ Readers, beginning with Book 1.
fn the A Conditions, the children worked without the benefit of reinforce-
ment. In the B Cenditioms, peints were given daily to children who
2quoled an sndividuwally set minimum performance expectation of number
of correct responses per day. Bonus pebnts were given for ﬁﬁwmcﬁamﬁnm
shove minimum. Points wexe exchanged weekly for desirable material or
astivity reinforcers. Minimum expectation levels were changed periodical (g S/

a3 the chiléren's pexformance improved. . @Mm
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Figure 5. MNumber of reading responses worked correctly and median percent :
Sharon worked correctly for Sharon in the Sullivan Programmed Readers,.
beginning with Book 1. In the A Conditions, she worked without ..
the benefit of reinforcement. In the B Conditioms, she received .
points on the days when she equaled a minimum performance level
wzs incéividually set for her on number of correct responses
5 bonus was given when she exceeded this minimum. Sharon ..
her points weekly for desirable material or activity
Witions. Her minimum level was changed
ing performaice improved. E
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Figure 6.
Ben
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Number of reading responses worked correctly and median percent
worked correctly for Ben in the Sullivan Programmed Readers, begin-
ning with Book 1. In the A Conditions, he worked without the benefit
of reinforcement. In the B Conditions, he received points on the

days when he equaled a minimum performance level which was indivi-
duslly set for him on number of correct responses per day. A bonus
was given when he exceeded this minimum. Ben exchanged his points
weekly for desirvable material or activity reinforcers in the B
Conditions. His winimum level was changed periodically as his
reading performance improved. -
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Table 1. BHMinimun Number of Correct Responses
Required To Earn Reinforcement

$

Minimm Score

Condition-Session  Bi-16  Bl1-20  B1-26  B1-30  B2-338

Mary 46 56 66 66 ) 56
A. J. 52 &7 85 115 67
* Rose 47 57 85 S5 57
Skkaron 30 40 45 55 40
Ben 33 45 a5 80 43
‘ . .
!

20




